The fucoidan and chitosan solutions were centrifuged at 1200 × g for 10 min at 23°C and successively filtered through 0.8 µm and 0.2 µm syringe filters (25 mm diameter, Acrodisc syringe filter with Supor® membrane; Pall Corp., NY, USA) to remove residual particles. Then, 210 µL chitosan and 790 µL fucoidan solutions were added to 50 mL Aclv-FSW 0.2 and mixed in a 50 mL polypropylene tube (BD Falcon Conical Centrifuge tube; Thermo Fisher Scientific Inc., MA, USA). At this stage, the formation of gel particles was observed. After storage of the suspension at 4°C for 3 h, gel particles that settled at the bottom of the tube were collected by removing the supernatant by aspiration (~10 mL solution remaining). Then, 40 mL Aclv-FSW 0.2 was added to the tube. The gel particle suspension was filtered through a nylon mesh (Nytal 7XX-200, mesh size 200 µm; Sefar AG, Heiden, Switzerland) to remove large particles. A 50 mL aliquot of gel particle suspension was diluted 10-fold by Aclv-FSW 0.2 , autoclaved for 15 min at 120 o C, and stored for up to 12 h at 20 o C until their use in incubation experiments (in the main text, this suspension is referred to as "gel particle suspension").
Incubation experiments using Pseudoalteromonas spp. isolates
The design of the incubation experiments was similar to that described for Exps. 1-5, except for the following aspects: (1) The gel particle suspension enriched with phosphorus (P) was prepared using artificial seawater (Cavanaugh 1975 ) rather than coastal seawater. (2) To prepare bacterial inocula, the following pretreatments were conducted: Isolates were grown on marine broth agar plates at 20 o C. Bacterial cells were transferred from each plate to 1 mL of the gel particle suspension enriched with P. This bacterial suspension (100 µL) was transferred to a 50 mL gel particle suspension enriched with P and incubated at 20 o C in the dark for 1-2 days. This pre-incubated bacterial suspension was used as an inoculum and was added to a rotating tube containing the gel particle suspension enriched with P. The abundance of bacterial cells was adjusted to lie in the range of 10 3 -10 4 mL -1 . The initial cell concentrations varied presumably because we pre-incubated the cells in the gel particle suspension (as opposed to liquid media with dissolved organic substrate) with large spatial heterogeneities in bacterial cell distribution, which resulted in large variability in cell abundance in small volume inocula. However, we consider that this did not alter our general conclusion of aggregate formation by bacterial isolates because the incubation period (3-4 days) was sufficiently long and each bacterial strain was able to grow to reach its apparent maximum level (or plateau), except for P. ruthenica. (3) A sterile control was prepared using an autoclaved, pre-incubation culture of P. citrea. (4) Seawater subsamples were filtered through a 0.2-mmpore-size PC filter to prepare slides for determination of total bacterial abundance. It should be noted that the abundances of isolates reached a maximum after 3 days of incubation, except for P. undina (which reached its maximum abundance after 4 days of incubation, data not shown), and that we judged the extent of their effects on gel particle enlargement until 4 days of incubation. (Manz et al. 1992 ). Figure S1 . Bacteria attached on gel particles in Exp. 4 (bacteria-addition treatment [P-enriched] ). Samples collected after the incubation period of 24 h (A) and 96 h (B) were examined under the epifluorescence microscope after DAPI-staining (see text for the method of sample preparation). The images were captured using a charge-coupled device camera (Olympus DP70; Olympus, Tokyo, Japan). Scale bars are 50 µm. Bright blue dots and rods are bacteria and pale yellow matrices are gel particles.
